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T6 all 'whom  may concern

‘Be it known that I, Maurice LCBL&\C a
citizen’ of ‘the’ Repubhc of France, I‘QSIdlﬂO‘
at Villa -Montmorency, Auteuil, Pari is,
France, have made a new and useful Tuven-
tion in Condensers, of which the following
is a Specification.

This invention relates to condensers.

Under ordirary conditions the mininyum.

pressure.-that tan be obtained within a con-
densing chamber is equal to a pres:ure which

.corresn nds to the vapor-tensicn of the con-

detis_ug water at the temperature at whiclrit
leaves the condenser ;. therefore, if the water

leaving the condenser has a temperature of

35° C.: “the minimum pressure which it would
be possible to btain is 41.8 mm. of mercury.
‘An object of this invention is to produce

a condehser in which it is possible o main--

tain an effective pressure which corresponds

tg the vapor tensicn of water at the mean’
',temperature» of the condensing nltex cir-
“culating through the condenser.

other 0b3ects T attain by means of apparatus

a5 _‘herem disclosed as embodying my invention.

In the \hanngs accompanying this appli-

cation and forming a part thereof: Figures
“1and 2
‘.apparatus for 11111\t14tmo the pllnclpks n-

are dmommmatlc arrangemen tS of

volyed in my invention; and I 1g. 318 a ver-
my invention.

R"efexrlno to Fig. 15 a ﬂui& ﬁmvs from a
“at 2 gonshmt pressure P into a
nezzle 6, which discharges into the interior

-of a converging or cone- shapea nozzle 7. the
inlet ‘end of wlucli compmunicates with a

and the outlet end' of which com-
munigaies with a zeeond chamber 9. A con-
i pressure P which is Jess than P, is
ned In the. chamber 8, while a pres-
P2 is maiitaindd in the chamber 9.

chamber 4

"Theo 'y and practice show that if the pres-
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. pressure I {?«f the 1o~e1'\'<)1:"’

‘aare P! is sufficiently low to cause a oortmn

of ‘the ﬂmrl delivered I)V the nozzle 6 to be
reversed in+its flow and eénter the chaniber 8
the remainder of the fluid will fontinne in

the direction given it by -the, nozzle ¢ and:

enter. the. chamber 9, even thougl he pres-
sure P2 in the chamber 9. it greater than the
The differ-

ence- P2—P increases in pmpmtlou to in-
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crease’ of “the difference P—P* and as the
velght of the fluid entering the Ch‘lll“bel 8

is mcreased i proporﬁon \‘0 tlnt of ihe fl id
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“entering the chamber 9. ThlS result can be
qccomphshed because a portion of the fluid,

‘or better, the molecules composing the fluid,

cannot leave the stream, change the dlrec—
tion of their motion and enter the chamber 8
except -by' veacting on adJacenL fluid, or

molecules of the ﬁuld which continie to ad-

vance, and thereby nnpartmo to them.either
an increase in velomtv or.an increase in
pressure.

If the fluid *1‘aversmw the nozzle ¢ i
steam or water vapor, the chambers 8 and 9.

may congtitute two surface or jet condensers’

which arve cooled by the smle circulating
water beeanse the ivater which has cooled

‘the chamber 8 will be capable of cooling -

chamber 9, since the pressure, and conse-
quently the temperature of the chamber 9 is

AOleater than that of the dmmber

If the conde:nsm@ vater is d1~charoed at

the temperature - of the condenser it will

havea temperature which is higher than the

initial temperature of the vapor to be con- -
-densed, since by hvpotnesm P2>P. - This is

th\e result I hiave sought to accomplish.
Several chambers, in fact, any number of
chambers may be utilized in connection with-
In Tig. 2 T have shown a
diggrammatic arrangement in which the
chamber 5 ¢ommunicates through the nozzle.
6 with a number of chambers 10, 11, 12 and

13, which ave arranged in series with refer-

enee to the delivery of the fluid from the
chamber 5 and which ave successively cooled
by the sanie water or cooling liquid. The
ad]acem chambers are connected by converg-
ing or cone- slmped nozzles 7, and the dehv-,
ery end cf each of the intermediate nozzles 7

“extends into the admission end of the ne\{t

succeeding nuzzk

With vefer ence to Fig. 2, assume tlmt the
cooling water is delivered to the chamber- 10
at & temperaiure of 15° C. and is discharged
from the chamber 13 at 35° C. and that the
tempe} atures of ﬂ]L chambers 10, 11, 12 and
13 are vespectively 20, 25, 30 and 35 deorees
C. The tempel uurﬂ of the vapor in the res-
ervoir 5, which in practice will be replaced -
by the e\h‘m\t pipe of the vapor engine, can
be about 25° C. Tt the nozzle 6 nndel such
conditions. discharges 1 kgr. of vapor,. the
outlet ends of the 110//1es 7 for the respective
10,11 fmd 2 will res pectn ely dis-
charge 0.750 kgr... .)OO kgr. and 0. 250, ker.

Tn ovder to mamhln a vacuum in a con-
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denser it is necessary to not only cool the

-condenser ‘but it is -aldo necessary to. with-
- draw the air which is there disengaged from

the water and to withdraw the water.. The

apparatus described above comprises several.
.elementary condensers and if it were neces-

sary to provide a special water-pump and
a special air pump for each of these condens:
ers the arrangement would be of little prac-
tical use. ‘For this reason I prefer the ar-

rangement shown in Fig. 3.

Referring to Fig. 3, a seriesof cone-shaped

nozzles' 15, 16, 17 and ‘18, which progres-

sively decrease. in sectional area, communi-

cate by means of a nozzle 19 with the source:

of fluid or vapor to.be condensed. The de-
livery end of each nozzle extends into the

-admission end of the next succeeding nozzle-

and the admission ends of the nozzles 15,

16, 17 and 18 respectlvely communicate, by

‘means of annular chambers 15, 16%, 1'7®, and

'18* with the inlets of liquid ejectors 20, 21,

25

22 and 23, which are arranged in series and

~are traversed successively by the same liquid.’
‘The -ejector 20 receives liquid from an an-:

nular nozzle 24, which communicates with

-and receives liquid from a chamber 25-

formed-in 'the walls of the condenser around

"’/ the nozzle 19 and receiving liquid from a
30

suitable - source .through a port 26. ~Each

ejector comprises an annular nozzle which |

surrounds. the correspondingly located fluid

nozzlé and which discharges liquid:into the-

' “ejector located next below. The ejector 23
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" municates  with- an  or .
chamber 27, which, it i3 assumed, is provided |

is' a converging 'divergin(f nozzle and com-
11

with: water and ‘air putnps.: The fluid or

vapor. to be.condensed attains.a high veloc- -
ity as it passes the nozzle 19, due to the dif--
. férence of pressure existing at the inlet and
outlet ends of the.nozzle: . The existing con-

. ditiond correspond to the theoretical condi-

45;
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- tion described in connection with Figs. 1 and
2 and. a portion-only’ of. the fluid lissuing

from the: nozzle 19 is reversed .in’ its flow,

“and the remaining fluid is discharged into-

the nozzle 15. The fluid reversed in its flow,

.diie to'the low pressure. at- the ‘delivery end.
‘of the nozzle 19, is éxposed to the condens-

. "ing action of theliquid ‘discharged from the
" nozzle 24 ‘and also-to the ejector-action of
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- . at:the discharge end of the nozzle 15 is sub--

Jected to the condén

‘the liquid .stream as it ehters the ejector 20
~and is compressed by it into a more or less

‘solid. stream. - The vgpor is :condensed” by

_the cooling action of the liquid, and the air-
“and ‘other non-condensable gases are ejected -
by the ejector action of the liquid passing-
- through the ejector- 20, < The portion .of the’,

flrid ‘which. escapes from. the: fihid ‘stream

xfng and.ejécting action
of ‘the liquid “strea

the ejector 23 and from which the liquid

nary condensing.

“ment the "air and non-condensable

m* discharged from ‘the.|
ejector 20 and ‘entering the ejector 21.. This’ -

984,270

operation is repeated throughout the succes- 65

sion of nozzles until a portion of the fluid
stream delivered by the nozzle 19 is finally
ejected into a condensing chamber 27 by the
converging diverging nozzle 18. The water,
issuing from the last ejector 23, falls to the
bottom of the chamber 27 and is withdrawn
by any suitable pump and the entrained air
is exhausted through 'a port 28, which is’
located near the top of the chamber. An
annular nozzle 29 is located near the.top
of the chamber, 27 and, receiving cooling

70.

7%

liquid: from any suitable source, discharges

it in-an annular stream onto an annular

shelf 31, formed integrally with the walls of '

flows in a broken stream onto a second shelf.
32 formed on the walls of the chamber 27.
The liquid flows from the shelf 32 in a
broken stream into the bottom of the cham-
ber 27. With such an arrangement; the air
leaving the chamber 27 must pass through
the film of liquid discharged by the ejector
23 and also the films of colder liquid dis-

charged by. the annular nozzle 29 and flow-..; -
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ing from the shelves 31 and 82, and is con-i90
sequently cooled and: reduced in volume. .

Since the liquid ejectors discharge -into a
-condenser and not into the atmosphere, the

total ‘difference: of pressure which they will "

have to overcome will always be very small.
It will therefore be understood that if 'the
amount of suction produced by the condens-
ing liquid dées not exceed 4 and 5 m.; that.

11s to:say, if the absolute pressure of: the

water ‘discharged by the annular nozzle 24

-4s higher than 5 m,, the vis viva which the

liquid. possesses on enterinig the apparatus -
‘will be sufficient to enable 1t to successively-
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operate the superimposed ejector condensers

and to drive from compartment to compart-
ases -
‘which flow back with the vapor at the inlet

.or upper ends of the nozzles 15, 16, 17 and
'18. The apparatus therefore utilizes all of

the energy available in the fluid and liquid-
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entering the condenser, in producing the de-:.

sired vacuum. .

" ‘The same fimdamental arrangement is ap-~ .

plicablé to surface condensers.  The film of
condensing water and the ejectors are, liow-

which' the condensing water flows.: ,
"In accordance with the provisions of the

15
ever, replaced by .a series of tubes through = -

patent statutes, T have described the princi-

ple ‘of operation of my invention, together

120

with the apparatus which I now consider to

represent -the best. embodiment thereof, but

“T-«desire: to- haxe -it understood that the ap-

.patatus shown is only illustrative and that
theinvention ¢afi be carried - out by other

means. . .
“What I olaim is: -

125

.. A-condenser comprising a series of com-"
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ﬂmd nozzles communlcatmn
with a source of fluid to be condensed and
progressnelv decreasmg in cross-sectional
area, in combination with a series of liquid
ejectors, the inlet of ‘each of which com-
municates Wlth an inlet of one of the nozzles
of said series.

2. A condenser comprlsmg a series of fluid
nozzles commuricating with the source of

fluid to be condensed, and progressively de-

creasing in Cross- sechon‘ll area, in combina-
tion: with a series of liquid ejectom the inlet
of each of which communicates “'lth an inlet
of one of the nozzles of said series; in combi-

. nation with a condensing chamber, and

meatis for introducing cooling liguid theve-
to and for withdrawing the “water of con-
densation, the condensmof liquid and the
non-condensable gases.

3. A condenser comprising a series of noz-
zles communicating with the source of fluid
to be condensed and progressively decreasing

in Cross sectional area, in combination \Vlth‘

a series of liquid ejectors, the inlets of each
ejector of sald series communicating with
an inlet of -one of the nozzles of said series,
a condensing chamber communicating with
the last ejector of said series and receiving
the fluid ejected from the last nozzle of said
series, and means for withdrawing the water

of condensation, the condensing liquid and

the non-condensable gases therefrom.
4. In a condenser, a plurality of nozzles

‘arranged to operate in series and the first

of which communicates. with the source of
steam to be condensed, a hot well or collect-
ing chamber into which the last of the seri

_ of nozzles discharge, and serially opeh.txnw
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condensing meahs. for creating a higher
vacuum at the outlet of one of the first noz-
zles of the series than at the inlet to the first
and successively increasing pressures at the
outlet endq of the remainder of the nozzles
of the series.

-5. In a condenser, and in combnnhon with
a source of steam to be condensed, nozzles
through which the steam to be condensed
serml]v passes to the hot well or collecting

‘chamber and sernlly arranged condensing

nieans for maintaining a hloher vacuum at

_the outlet- of the first no77]e of the series:

than at the entrance of said first nozzle and

‘progressively . increasing’ pressures from
-there to the outlet of the last nozﬂe of - the
series.
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6. In a condensmrr qpparqtus. an exhaust
steam inlet, a coohng—water inlet, a hot well
or collecting chainber, a plurqhtv of over-
lapping nozzles arranged in series’ and
through which the exhaust steam passes and
a series of condensing means in open com-
munication with the respective nozzles and

' through which the water of condens‘xtmn se-

65

rnllV passes. ,
7.Ina condensmoF 'xppftrfttus ad%pted to

~vith an inlet for condensable
sage of progressively decreasing cross-sec-

a

i discharge into a collecting chamber or hot

well, an inlet for thie condensable vapors,
plurality of nozzles through which the COI\
densable vapors are adapted to pass in se-
ries, a plurality of chambers, one communi-
cating with the outlet of each nozzle, and
nieans whereby cooling water is passed se-
rially thlough said chambers and is finally
discharged into said collecting chamber or
hot well.

8. In a condensing apparatus, a series of
nozzles through which the vapor to be con-
densed passes, - and means for withdrawing a
portion of the vapor traversing said nozzles
from betieen intermediate nozzles of the se-
ries and for Condensm,rr the vapor with-
drawn.

9. In & condensing appalatuq, a plurality
of overlapping nozzles arranged in series
and of progressively decreasing area, a plu-

rality of chambers arranged in series and in
communication with S‘lld nozzles, means for
segregating and conducting a portion of the
steam passing through said nozzles into each
of said chambers and means for condensing
said segregated portions.

10. In a condensing apparatus, a passage
of progressively decreasing area for the

-vapors to be condensed and means for with-

drawing and condensing some of the vapors
at a plurality of points along said passage
whereby the water at the outlet of the appa-
ratus is maintained at a higher temperature
than the vapors at the entrance to said appa-
ratus.

11. A condensing apparatus - provided
with an - inlet for .condensable vapors. a
sertes of nozzles. through which the vapor
to Le cendensed is adapted to pass, and

erially arranged condensing means for rais-
mo the pressure of a porhon of the vapor
h‘n ersing said nozzles to a pressure above

_the pressure 6f the vapor at the admission

end of said series of nozzles.
12. In a condensing apparatus. a series of

nozzles through:which the vapor to be con-

densed passes “and means for w 1thdrnvmg, a
portion of the vapor traversing said nozzles
from between intermediate 110/7] of the
series and for condensmg the vapor \vil’h-
drawn.

13. In a condensing apparatus pm\nled
‘apor. 4 pas-

tional area through which the vapor to be 1
condensed is adapted to pass and means for
withdrawing and condensing vapor from
that t1*aver~=in<r said ‘passage whereby the

- pressure of ihe vapor continuing through
said passage is raised above the pressure of 1
the vapor entering the apparatus.

14. In a condensing apparatus plo\lded

Swith an inlet for condensable vapor. a pas-

sage through which the wvapor to be con-

densed is adapted to pass; means for with-
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‘drawing and condensing. Xapor from that
straversing said passage whereby the remain-
“ing yapor is. raised above the pressure of the
vapor entering tlre apparatus. : ‘
15, In a condensing apparatus, a passage
~for the wvapors.to be condensed, means for
circulating condensing. liquid through- said
-condenser, and means for withdrawing and
. condensing vapor from that traversing said
10.passage whereby the condensing liquid at
. the-outlet  of the apparatus is maintained
at a higher temperature than the vapors at
the entrance to the apparatus. ‘
°16. In ‘a’ condenser, a series of over:lap-:

. 1‘5“ ping converging nozzles through which the:

" yaper to be condensed :passes, means for eir-

“cutating “condensing liquids through. said
condenser; exterior to said ‘nozzles, separate
condensing chambers communicating with.
the spaces between intermediate nozzles and

‘means for c¢irculating the condensing liquid
.through the successive condensing. chambers

‘in the direction -of the flow of vabors to be

sgopdensed. - . . L

" 17. A ‘condenser, a’ passage comprising-a

plurality of overlapping converging nozzles,
‘separaté condensing chambers. communicat- .

ing 'with spaces between -intérmediate nez--
" .zles “and means for circulating ‘coeling
g0’ liquids successively .through ‘said chambers.

“. " '18.In -combination: with'a condenser, a-

20
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passage ‘through which the vapor to be con-
' mged passes and a plurality of separate
adensin v chambers - communicating with

‘openings provided throughout the length of ,

said passage. °*

 19. In a condensing apparatus, a series of
nozzles through which the vapor. to be con-

35

densed -passes, means for withdrawing a

portion‘of the vapor traversing the said néz-

zles from between intermediate nozzles of
the -seriés, separate means -communicating
with the separate_spaces between intermedi-

| ate nozzles for condensing the vapor with-

.through said chambers.

‘drawn, and. means whereby ‘the condensing'

fiuid is caused to circulate successively

through said means in ‘the direction of the"

flow of vapor.

20. In a condenser, a plurality  of con-
verging nozzles, arranged in. a- convergmg .

series; a series of chambers surrounding sai

nozzles and communicating with the spaces
between ‘successive nozzles -and. means . for

circulating condensing water su scessively

In testimony: whereof 1 have hereunto

subscribed my name this 14th day of Octo-"

ber 1907.:: .. . . . .

o : "MAURICE LEBLANC. "
Witnesses: . o -

- H., C."Coxe,

~. v ArpERT DETAT.
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